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INTRODUCTI0J\
Tilapia is one of the most successful cultured finfish species in the world. This is probably due to
theirfast growth rate, high prolificacy and ability to feed low on aquatic food chain. It also has a good
resistanceto diseases. Tilapia tolerate awide range of environmental conditions and can be found in many
countries of the world (Balarin and Hatton, 1979). The herbivorous nature had madc culturist to allow
tilapiadepend mostly on primary production when reared, but in recent years it has become necessary to
providecomplete rations to meet their dietary nutrient requirements. This is due to the realization or the
central role nutrition and feeding plays on sustainable aquaculture. Protein is a major dietary nutrient
affectingperformance offish (Ilalver and Hardy, 2005). Itprovides the essential and non-essential amino-
acids which are necessary for muscle formation and enzymatic function and it provides energy for
maintenance (Yang et al., 2002). Various studies had been undertaking to ascertain the dietary protein
requirementsof O. niloticus. The reported dietary crude protein requirements ofO. niloticus range [rom
25%to 45% of diet (De Silva and Perera, 1985,Siddiqui et al., 1983,El-Saged andTcshima, 1992,Abdul-
Hakimet al., 2001 and Swick, 2001) while Omar (1994a and 1994b) gave a range of 30% to over 45%
crude protein. TTenotedthat30% was for pond reared fishjuveniles and adult fish and over45 %for aquaria
reared fry and fingerlings. It is essential to know the exact value of crude protein needed for optimum
growthof O. niloticus with respect to our immediate local environment and also to minimise the amount of
ABSTRACT
Completely randomised design with triplicates was used to carry out twelve weeks nutrimental experiment
to determine the exact crude protein (CP) requirement specifically/or optimal growth: performance of
Oreochromis niloticus fly that has adapted to the New Bussa environmental condition with the objective of
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conversion ratio (P>O.05) of the different groups that fed on the four diets. There were also significant
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crude protein occurring ttl the group fed with 40 %CP and maximum lipid in the 25 % CP group (P<O.05)
indicating excessive accumulation of lipid when low protein diets are fed to 0. niloticus. It was
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Tugredients Diets and u/o Inclusion levels
25 % C. p 30 % C. P. 35 % C. P. 4U% C.P.
Pishrneal (71 % C. P.) 9.20 10.60 12.40 15.00
_Soyhean meal (41U 'Y'oC. P.) o.uu 15.oU l~.UU 2~.(!~
-Oroundnut <:::al<e(4[ % C. P.) 16.35 1!J.o5 35.03 35:77
Wbca[ bran (IS % C. P.) 62.25 47.55 30.37 17.03
Oil 2.00 2.00 2.00 2.00
~tarch 2.00 2.UU 2.00 ~Bone meal 2.00 2.(10 2.00 2.00
~mix· 0.50 0.50 0.50 0-:50-
Methionine 0.20 0.20 0.20 0.20
Lysine 0.20 0.20 020 0.20
'-Sutl 0.25 u.25 U.25_ 0.25
Vitamin C 0.05 0.05 0.05 0.05l-', 100.00 100.00 100.00 100.00~l
I di tIS 7343't' f thcT hI 1
Twelve (12) weeks nutrimental experiment was carried out in Fish Biotechnology T.aboratory of
National Tnstitutc for Freshwater Fisheries Research, New Bussa, Niger State, Nigeria, using a completely
randomised design with three replicates to determine the crude protein requirements offry stage of tilapia
(0. niloticus). Twenty fry were stocked in each aquarium tank of 60x60x30cml and fed graded levels of
crude protein (25, 30, 35 or 40% C.P.). The different feed formulations were compounded with readily
available ingredients (Table 1). The ingredients were crushed, milled, weighed, mixed and cold pelleted
with meat mincer through a 2mm die. After pelleting, the feed was air-dried, put in polyethylene in an air-
tight container and kept in a freezer until used. Samples of the fish and feed were subjected to proximate
analysis.
Fish were fed 5% of their body weight per day which was divided and giving morning and evening.
The aquaria were cleaned daily by siphoning faecal material and left over feed while the aquaria water is
replenished before each day's feed supply. Sampling of the fish was carried out forthnightly to monitor
growth and adjust feeding rate. The in-situ data collection ended with random selection offish from each
replicates of the treatments at the cnd of 12 weeks, which were subjected to proximate composition
analysis.
Data obtained from physical measurements and chemical analysis, were subjected to One- Way
Analysis of Variance and where significant difference were found, means were further separated with
Duncan Multiple Range test.
METHODOLOGY
protein included in the diet when combined with other low cost ingredients to supply energy and part of the
protein needed. Excess protein in fish diets may be wasteful and makes diets to be unnecessarily expensive
(Ahmad, 2000). It is of paramount importance to know the exact level of nutrients (crude protein;
carbohydrate; lipid; vitamins and mineral) necessary for fry, fingerlings, juvenile and adults stages of
tilapia (0. niloticusy growth than having to base formulations on range. The objective of this study was to
assess and determine the optimum crude protein level require for optimum growth of 0. niloticus fry to
brood stock stages with the specific objective of using the broodstock for all-male tilapia production. The
first phase of this experiment concentrated on the fry stage.
a-c Means within row With different superscript are significantly different (p<0.0).
Protein (CP) 0-12 weeks
Parameters Diets SEM
25 % CP 30 % CP 35% CP 40 % CP
Initial weight (g) 7.238 5.80° 7.03a 6.70° 0.33
Fmal weight (g) 44.Yl)~ 53,39"'- 65.76" ~1.12A 3.89
Survival (%) 100.00" 96.67" 100.00a 100.00H 1.67
Feed consumed (g) 72.63" 90.4~r 103.73~ 121.33~·. 2.87
Feed conversion ratio 1.96" 1.90" 1.80" 1.65" 3.93
Specific growth rate 2.32" 2.64"" 2.66"" 2.894 0.99
Initial total length (em) 1.34R 1.378 1.47" 1.638 1.20
Final total length (em) 6.45" 6.74" 7.04"" ~t71" 0.55
Initial standard length (ern) 0.68" 0.60" 0.84" 0.73a 0.09
Final standard length (ern) 5.1Sc 5.59"" 5.86° 6.42" 0.16~
Growth Performance of O. niloticus Fry Fed Graded Levels of CrudeTable 2:
RESULTS
The results of water quality parameters showed that the pH, temperature, dissolve oxygen and
conductivity were 7.3 units, 29.7°C, 6.1mgr\ and 220 umhos ern" respectively which were within the
acceptable range for optimum growth ol'Ircshwater fish. Fish fed actively in all thc treatments throughout
the nutrimental study period. Physical abnormality was not observed. There was no treatment related
mortality as only one fish died in one of the replicate 01'30 % CP group during the first two weeks of the
study. There was a significant difference in final weight of the fish at the end of the study. The group offish
that fed on 40 %CPhad the significant highest weight gain, total length and standard length (P<O.OS),and
this group of fish had the significant lowest initial weight. On the other hand there was no significant
difference between the groups fed 'with 35 % and 30 %CP diet (P>0.05). There was a significant difference
in initial weight and length ofthe fish (P<0.05). The significant lowest weight gain, specific growth rate
(SGR) and length;were obtained in the group that fed on 25 %CPdiet (p<0.05). A1so significant difference
occurred in total feed consumed (P<O.05) though feed conversion ratio (FeR) showed no significant
difference (P>O.OS). There was a progressi ve improvement in the feed conversion ratio as the CP of the
diets increases with the lowest and best obtained in the group of fish that were fed with the 40% CP diet.
The proximate composition also showed significant difference (p<0.05). The proximate composition
seems to follow the same trend of the growth parameter.
Vitamin B, 3mg; Vitamin B2 5.5mg; Choline chloride 500mg; Niacin 35mg; Vitamin B6 Smg; Vitamin BIl
0.025mg; Folic acid Img; Biotin 0.08rng; Maganese 120mg; Iron 100Ing; Zinc 80mg; Iodine 1.8 mg;
Calcium pantothenate 11.5mg; Copper 8.Smg; Cobalt 0.3 mg; Selenium 0.12 mg; Antioxidant 120mg.
Provides per kg diet: VitaminA, 125000 IU, Vitamin D32500 IV, Vitamin E 40mg, Vitamin K 2mg;
'.
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DISCUSSION
The nutrient composition, nutritive value which encompasses digestibility, palatability and biological
availability of the nutrient in feeds are very important factors to consider in choice of feed for living
organisms (Jauncey, 1993). The growth performance of the fry that grew to fingerlings in this study
indicated the essentiality of crude protein in muscular development hence the progressive increase in
weight gain as the CP increases with the best growth obtained in the 40% CP group (Halver and Hardy,
2005).When stocking density of 0. niloticus wasstudied byZonneveld and Fadholi (1991), they noted that
optimal stocking density for obtaining the highest yields depended on the amount and quality of food
available to the fish. The best gro-wthperformance obtained in the 40%CPgroup in this study was similar
to that of Santiago et al. (1982) who noted that the optimum dietary CP level for O. nilotieus fry was
between 35 to 40 % CPoA range was given by Santiago et al. (1982). However, in this present study, the
significant wide gap between 40 % CP and 35 % CP specifically identified 40 % CP as the best diet for
optimal performance for 0. niloticus fry. On the other handMagonz (1990) reported that the dietary protein
level for 0. niloticus could be reduced from 40% to 33% without any significant effect on growth offish
whereas Omar et al. (1994a), Siddiqui et al. (1988), Wang et al. (1985) and De Silva and Perera (1985)
obtained best performance from 30% CP diet fed to 0. niloticus fingerlings. The discrepancies of the
results of all these studies are probably due to age differential at the commencement of the various
experiments. This will be a very good basis to base the formulation and compounding of feed using our
locally available ingredients for the all-male tilapiafry to beproduced soonest in this environment. There is
need tocarry out the other phases ofthe experiment.
Table 3: Proximate Composition of O. niloticus Fish Fed Gr-aded Levels of Crude
Protein CP 0-l2 weeks
Pnr-am-e-tc=-r';__s~ Initial I --- Diets SEM
fish 25% CP 30% CP 35% CP I 40% CP
---+--:'1'-="0.;;.".8=-=5,....,-10.32c 13.4~ 362h - 99a-"'__~
1.50 6.52t1 5.35
--=",,..-- ---1-- 0.09 2.23" 1.96b
~~,.:._~ -- 0.06 3.23 3.26""--,1--
r-r'lrOgCn l-rce Extract --1..10 1.34" 0.55uh 1.24 0.37 -l..-.:~:<- j
isturc Content 86.~ 76.37" 75.2011 I 75.44b I 74.248 I ~':"':::""....JJ
a-c Means within row with different superscript are significantly different (P<O.05).
1 b.
4.75~ 4.48"
J.52e 1. lOll
3.68u 3.82u
ali l
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